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File: USPT 



Apr 21 # 1998 



DOCUMENT- IDENTIFIER: US 5741502 A 

TITLE: Homogeneous, essentially nonaqueous adjuvant compositions with buffering 
capability 



ABPV: 

(d) saponified fatty acids or blends thereof; 
ABPV: 

(g) alpha or beta pinene, 
BSPR: 

The present invention relates to the field of agricultural, forestry, turf, 
ornamental, industrial, aquatic, rights-of-ways and other applications where 
pesticides are used and, more specifically, to adjuvant compositions which 
improve the chemical and physical properties of a pesticide such as an herbicide, 
insecticide or fungicide. 

BSPR: 

It is known that petroleum hydrocarbon spray oils increase the efficacy of 
herbicides, fungicides and other pesticides by enhancing the deposition 
characteristics and wetting and spreading of the spray solution resulting in a 
more even and uniform spray deposit or by increasing the biological effect of 
certain pesticides. Other oils such as esterified vegetable oils and once-refined 
vegetable oils are known to exhibit similar properties. Such spray oils can 
increase penetration and slow evaporation. Paraffin based spray oil is a 
petroleum oil used as dormant spray, summer oil, carrier for pesticides or an 
adjuvant to increase the efficacy of agricultural chemicals. 

BSPR: 

In U.S. Pat. No. 3,977,322, an agricultural spray oil composition comprising a 
major amount of a petroleum oil and a minor amount of a vegetable oil is 
disclosed as providing a particularly improved carrier which enhances the 
effectiveness of selective herbicides . 

BSPR: 

A synergistic herbicidal composition is disclosed in U.S. Pat. No. 4,755,207 and 
comprises a non-phytotoxic crop oil, a surfactant, and hydrophobic mycoherbicide 
spore. The oils are once refined vegetable oils or highly refined paraffinic 
material. The surfactant can be anionic, cationic or nonionic. 

BSPR: 

It is advantageous to reduce the separate addition of each of the adjuvants to 
tne herbicide or pesticide to save time and to reduce possibility of error in the 
amounts added since mixing is typically done in the field by unskilled workers. 
However, the components of an adjuvant composition must form a homogeneous liquid 
mixture, not a slurry or suspension. Otherwise, the amount of oil and surfactant 
in the spray will vary form use to use and these variations would adversely 
affect the physical properties of the spray. In the prior compositions, adjuvants 
such as buffering agents have been added to the water, then combined with the 
other adjuvants and the active ingredient because the phosphate compounds used as 
buffering agents are hydrophilic polar compounds. It is difficult to combine such 
compounds with oil and obtain a homogeneous composition having the desired spray 
uniformity and coverage. 

BSPR: 

The present invention is a homogeneous, essentially nonaqueous adjuvant 
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composition comprising a spray oil, a surfactant and optionally a buffering agent 
in an amount to reduce the pH to below about 7. It is possible that the oil 
and/or surfactant component could be used in lieu of the buffering agent if the 
oil and/or surfactant can reduce the pH of the composition to below about 7. It 
is also possible that some oils, when coupled into water, could provide buffering 
on their own. When mixed with a pesticide, the composition provides one- step 
addition of the adjuvants to obtain a more uniform spread of the spray solution 
of the herbicide or pesticide, improved penetration and slower evaporation. The 
adjuvant can also be used as a pesticide or herbicide without the addition of any 
additional pesticide to the adjuvant. The presence of the buffering agent 
maintains the pH of the mixture within a desired range pH below about 7 in the 
presence of alkaline waters typically used in spray solutions. 

BSPR: 

Agricultural spray oils useful in the compositions of this invention have 
distillation ranges between about 400. degree, to about 500. degree. F. Pour point 
values reflect the wax content of spray oils. A high value indicates a large 
amount of wax in the oil. Waxes reduce the spreading and penetration properties 
of the spray oil. The spray oils used in the present invention, have pour points 
no greater than about 20. degree. F. Generally, oils having a distillation range 
of 400 .degree . -435 . degree . F. are used in adjuvants for fungicide and pesticide 
applications. Oils having a distillation range of about 445. degree, to about 
5 00. degree. F. are employed in adjuvants applications directed at herbicides . As 
noted previously, the higher boiling oils have increased phytotoxicity which is 
useful when the objective is to enhance the effectiveness of some contact- type 
herbicides . 

BSPR: 

The adjuvant composition of this invention is useful with a broad range of 
pesticides where an oil concentration adjuvant is recommended. If applied 
properly, these adjuvant compositions can be used with fertilizer products and 
herbicides . Optimum applications and effects can be influenced by the crop, pest, 
spray equipment, spray volume, pressure, droplet size, spray mixture, 
environmental factors and other factors, Consequently, observation of the spray 
deposit is typically made and the adjuvant concentrations are adjusted 
accordingly. In mixing the adjuvant compositions with the pesticide or herbicide, 
the spray tank is filled one-half full with water and agitated. The pesticide 
and/or fertilizer is added as directed by labeling or in the following sequence: 
dry flowables or water dispersible granules, wettable powders, flowables, 
solutions and emulsifiable concentrates. The filling of the tank with water is 
continued and the adjuvant composition is added last and agitation is continued. 

BSPR: 

The pesticide or herbicide compositions containing the adjuvant compositions of 
the present invention can be applied by ground, aerial or aquatic spray 
equipment. In most cases, enough of the composition is applied to allow for 
adjustment of the spray pH to the desired range and uniform wetting and 
deposition of the spray on the leaf surfaces without undue runoff. For ground 
application, 1-4 pints are used in 20-100 gallons of spray solution per acre. 
Concentration should not exceed 1.5% v/v. For low volume aerial application, 2-8 
f 1 . oz . per acre are typically used. In an aquatic application, 1-4 pints per 
acre are used not to exceed 1.5% v/v concentration. 

BSPR: 

The herbicide compositions containing the adjuvant compositions of the present 
invention include, but are not limited to, triazines, (such as atrazine or 
simazine) , anilines, (such as trifluralin and pendimethalin) , anilides, (such as 
propanil) , phenoxys, such as 2,4-D), oximes, (such as sethoxydim) . The 
insecticide compositions containing the adjuvant compositions of the present 
invention include, but are not limited to, organophosphates , (such as dimethoate 
and methyl parathion) , carbamates, (such as carbaryl) , and pyrethroids, (such as 
cyf luthrin and cypermethrin) . The fungicide compositions containing the adjuvant 
compositions of the present invention include, but are not limited to, 
phthalamides, (such as captan) , conazoles, (such as propiconazole) . 

BSPL: 

4 . Saponified fatty acids or blends thereof : 
BSPL: 
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7. Alpha or beta pinene . 
BSPU: 

Such as, but not limited to saturated and unsaturated soaps of about 6 to about 
18 carbon atoms. The saponified fatty acids can be present in an amount from 
about 1 to about 99%, preferably from about 50 to about 99% and most preferably 
from about 50 to about 80%. The saponified fatty acids may also be derived from 
any of the vegetable oils previously mentioned. The saponified fatty acids can be 
used without a buffering agent when they reduce the pH of the solution to about 7 
or below. The saponified fatty acids can be used without a buffering agent when 
they reduce the pH to below about 7 . 

BSPV: 

(d) saponified fatty acids or blends thereof; 
CLPR: 

12. An agricultural composition comprising a herbicide and the homogeneous, 
essentially nonaqueous adjuvant composition as claimed in claim 1. 

CLPR: 

13. The agricultural composition as claimed in claim 12, wherein the herbicide is 
propanil . 

CLPV: 

(h) alpha or beta pinene, 

CLPV: 

(h) alpha or beta pinene, 

CLPV: 

(h) alpha or beta pinene, 

CLPW: 

(c) saponified fatty acids or blends thereof; 
CLPW: 

(e) polybutenes of the following formula ##STR14## where n is a number from about 
1 to about 50; (f) alpha or beta pinene, 

CLPW: 

(c) saponified fatty acids or blends thereof; 

CL?W: 

(e) polybutenes of the following formula ##STR23## where n is a number from about 
1 to about 50; (f) alpha or beta pinene, 

CLPW: 

(d) saponified fatty acids or blends thereof; 

CLPW: 

(f ) polybutenes of the following formula ##STR32## where n is a number from about 
1 to about 50; (h) alpha or beta pinene, 
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DOCUMENT- IDENTIFIER: US 5407899 A 

TITLE: Algaecidal and herbicidal compositions comprising terpene wetting agents 



ABPL: 

The combination of surfactant carrier mixture with an aqueous copper complex in 
emulsified form provides rapid algaecidal and herbicidal action. The composition 
is of particular use in running water systems. 

BSPR: 

The present invention relates to a composition active as an algaecide and a 
herbicide . In . particular , the present invention relates to a composition for use 
in aquatic environments to control weeds and algae. 

BSPR: 

Other non-copper based systems are known. For example 2-propenal is used to 
control weeds and algae in flowing irrigation systems. However, it is highly 
flammable and toxic. Severe restrictions have been placed upon its use. 
Herbicides such as Aquathol.TM. and diquat control aquatic weeds but there are 
restrictions on the use of such treated water for irrigation. 

BSPR: 

There is therefore a need for a system which is effective as an algaecide and 
herbicide in flowing water systems, which satisfies environmental controls and 
which is safe for fish and use in irrigation supplies. 

BSPR: 

The carrier composition is useful to formulate herbicide and algaecide emulsion 
compositions, having as an active ingredient a copper coordination complex. The 
carrier composition enhances delivery of copper ions to plant cells and is a 
rapid acting carrier formulation, particularly useful in flowing water systems. 

BSPR: 

Examples of anionic surfactants include soaps, such as, the water-soluble salts 
(e.g., the sodium, potassium, ammonium and a lkanol -ammonium salts) of higher 
fatty acids containing from about 8 to 2 0 carbon atoms. 

BSPR: 

The adjuvant surfactant or wetting agent used in the present invention is 
preferably non- ionic and is preferably a terpene . The term " terpene " as used 
herein means a hydrocarbon of the general formulae C. sub. 10 H. sub. 16 or C. sub. 15 
H. sub. 24 usually found in association with turpentine, citrus extracts, and many 
other natural essential oils. Most preferred for use in the carrier compositions 
of the invention is limonene. Limonene is a well known compound, and d,l-limonene 
occurs in various etherial oils, such as dill, lemon, orange and bergamot . The 
adjuvant surfactant may be present in the carrier formulation of the invention in 
an amount sufficient for surface-tension reducing of the aqueous solution 
containing copper compounds, to be carried by the carrier composition. In general 
such an amount is within the range of from about 5 to about 70 wt %, more 
preferably from about 20 to 50 wt % of the carrier composition. 

BSPR: 

The carrier compositions of the invention enhance the up-take of copper ions from 
aqueous solutions containing copper ions as the herbicidal or algaecidal 
effective ingredient, by plant organisms. The enhancement is observed in terms of 
speed of the take-up and quantity of copper ions which penetrate into the 
physiological system of the organism. 
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CLPR: 

2. An environmentally acceptable agricultural carrier composition which comprises 
a mixture of surfactants for formulating emulsions of herbicidal and/or algicidal 
aqueous solutions of copper coordination complexes, said mixture obtained from 
admixture of 

CLPR: 

3. The carrier composition of claim 2, wherein the terpene is limonene. 
CLPR: 

4. An environmentally acceptable agricultural carrier composition which comprises 
a mixture of surfactants for formulating emulsions of herbicidal and/or algicidal 
aqueous solutions of copper coordination complexes, said mixture obtained from 
admixture of 

CLPR: 

5. A composition for use as an algaecide and herbicide, which comprises; 
CLPV: 

C. a surface-tension reducing proportion of a terpene wetting agent. 

CLPV: 

an emulsion of a herbicidally and algaecidally effective amount of a copper 
complex in aqueous solution as the active ingredient; and 

CLPV: 

from about 5 to 70 percent by weight of the carrier of a terpene wetting agent. 
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L5: Entry 1 of 21 



File: USPT 



Jul 10, 2001 



DOCUMENT- IDENTIFIER: US 6258752 Bl 
TITLE: Non- staining herbicidal soap 



BSPR: 

Herbicides and other pesticides have more recently been formulated from naturally 
occurring active ingredients such as fatty acids or fatty acid salts . Some 
herbicides use fatty acids and fatty acid salts as co-active ingredients with 
other compounds. Examples of such compositions are disclosed in British Patent 
No. 2,247,621 and U.S. Pat. Nos . 4,774,234; 4,975,110; 5,035,741; and 5,106,410. 

BSPR: 

Herbicides are commonly applied to driveways, sidewalks, patios, walls, and 
similar structures to eliminate any weeds or mosses growing in joints or cracks 
in such structures. Certain known fatty acid and fatty acid salt herbicides can 
leave behind an unsightly white residue when applied to these substrates. Such 
known herbicides, although chemically effective, have been a major source of 
customer complaint because they leave behind an aesthetically unpleasing residue. 



DEPR: 

This test compared concrete staining and grass phytotoxicity of a range of 
ammonium soap compositions with fatty acid emulsions. Every formulation contained 
1% propanol and 1% of Aerosol A- 196 (Cyanamid) emulsifier. The formulations were 
sprayed onto concrete and turf at a rate of 1.0 L/m.sup.2. Commercially available 
fatty acid/salt based herbicides (TopGun ( Safer, Ltd.), SpeedWeed (Pan Britannica 
Industries, Ltd.) and DeMoss ( Safer, Ltd.)) were used as per their label 
recommendations. Every solution was sprayed onto 3 areas of grass and 2 areas of 
concrete. After drying overnight on concrete, the stains were washed with a 
garden hose and subjected to 5 days of natural rain before the "After Wash" 
concrete staining evaluation. The recorded rainfall on each of the five days 
between spraying and final evaluation was 2.2, 0.8, 2.6, 2.0, and 13.0 mm, 
respectively . 
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L5: Entry 3 of 21 File: USPT Sep 7 , 1999 

DOCUMENT- IDENTIFIER: US 5948731 A 

TITLE: Herbicidally-active fatty acid salts 



ABPL: 

The subject invention pertains to novel methods and compositions utilizing novel 
fatty acid salts which exhibit excellent herbicidal activity in controlling 
unwanted vegetation. The novel compositions and methods described here facilitate 
effective weed control using a water soluble salt of a fatty acid. 

BSPR: 

Recently, salts of fatty acids, primarily sodium or potassiu m fatty acid salts, 
have been used commercially as pesticides. Compositions having excellent 
pesticidal properties which exploit these salts are available commercially from 
Safer, Inc., under the trademark SAFER INSECTICIDAL SOAP. A herbicidally active 
composition utilizing partially saponified fatty acids as the active ingredient 
is sold by Safer, Inc. under the trademark SHARPSHOOTER. These fatty acid 
compositions are effective, naturally occurring pesticides which have no known 
long term environmental effects. Although fatty acid salts have herbicidal 
activity, it would be desirable to provide an alternative composition having an 
unsaponified active ingredient while maintaining the environmental compatibility 
of the pesticide and reducing the eye and skin irritancy of the product. 

BSPR: 

U.S. Pat. Nos. 2,626,862; 4,975,110; and 5,035,741 describe certain fatty acid 
compositions useful as herbicides . These documents mention the use of salts of 
fatty acids. Specifically, "saponified" fatty acids are discussed. Saponification 
means "to form the sodium or potassium salt of a fatty acid." It stems from the 
soap making industry where animal fats (esters of fatty acids and glycerol) are 
hydrolyzed in sodium or potassium hydroxide to form the sodium or potassium salts 
of the fatty acids (soaps) and free glycerol. Mixing sodium or potassium 
hydroxide with a free fatty acid to form the salt is also called saponification. 
"Complete" saponification means that 100% of the fatty acid is converted to the 
salt ; "partial" saponification means that <100% of the acid is converted to the 
salt . This means there is a mixture of the free fatty acid and the fatty acid 
salt . U.S. Pat. No. 4,975,110 indicates that the free fatty acid form is 
preferable to fatty acid salts for use as a herbicide . These patents also teach 
that the proper formulation of a fatty acid herbicide requires one or more 
surfactants . 

BSPR: 

Specifically exemplified herein are saturated fatty acid salts of length C7 to 
Cll. The use of the compositions described here, when used in the proportions and 
application rates set forth more fully hereinafter, results in an unexpected 
herbicidal effect. Further aspects of the subject invention are formulations and 
methods of formulating fatty acid herbicides which facilitate the preparation of 
fatty acid herbicidal compositions without the use of surfactants. Also disclosed 
are procedures for preventing the formation of fatty acid esters in a composition 
comprising a fatty acid and a compound having free hydroxy 1 groups. 

DEPR: 

The subject invention pertains to the discovery of certain fatty acid salts which 
have advantageous herbicidal properties. The herbicidal salts of the subject 
invention can overcome many of the difficulties described in the prior art 
pertaining to the herbicidal use of fatty acids. Specifically, the prior art 
taught that salts of fatty acids have reduced herbicidal activity compared to 
free acids and that the preferred herbicidal form was the free fatty acid rather 



1 of 3 



8/27/01 11:00 AM 



Record Display. Form 



http://westbrs:8820Mn/gate.exe?f=doc&s.„^ 



than a salt . The prior art also taught that herbicidal preparations of fatty 
acids must be emulsions requiring one or more surfactants. It should be noted 
that the use of surfactants with fatty acid compositions presents difficulties 
because the surfactant must not undergo chemical reaction with the acid. 
Therefore, surfactants with free hydroxyl groups cannot be used due to the 
potential for formation of an ester between the fatty acid and the surfactant 
hydroxyl group. Thus, it has been necessary to use an ester or ether as a 
surfactant . 

DEPR: 

We have discovered that aliphatic amine salts of fatty acids have excellent 
herbicidal activity and overcome many of the problems which have heretofore 
limited the use of fatty acids as herbicides . The aliphatic amines of the subject 
invention are those which form cationic ammonium salts . Whereas potassium and 
sodium salts of fatty acids are not effective herbicides because of their 
substantially reduced herbicidal activity compared to the free fatty acid, the 
amine (ammonium) salts of the subject invention have excellent herbicidal 
activity and solubility characteristics. We have found that aliphatic amine salts 
of fatty acids have herbicidal activity very similar to the free fatty acids 
often can be formulated without the use of a surfactant. Thus, the aliphatic 
amine salts can be provided as a "ready- to-use" salt in water soluble form with 
or without addition of surfactants, or formulated as herbicidal concentrates with 
a variety of surfactants. 

DEPR: 

Greenhouse trials were carried out to demonstrate the herbicidal activity 
obtained by application of a fatty acid organic amine salt . Barnyardgrass was 
planted into 2. times. 2 in pots in a soil-less potting mix (PROMIX) and was 
cultivated in a greenhouse maintained at daytime temperatures of 70-90RF, and was 
watered by sub- irrigation to maintain vigor. Plants were treated at the 2-3 true 
leaf stage. 

DEPR: 

Herbicidal concentrates of a free fatty acid, a saponified potassium salt, and an 
isopropyl amine salt were prepared. Pelargonic acid was formulated according to 
mixing methods well known to practitioners in the art and using surfactants such 
as those disclosed in U.S. Pat. No. 4,975,110. Pelargonic acid was obtained as 
"EMERY 1202" from Quantum Chemical Corporation, Cincinnati, Ohio. An emulsifiable 
concentrate containing 60% by weight pelargonic acid was prepared in an emulsion 
system of 9% by weight "BRIJ 58" (ICI AMERICAS , INC, Wilmington, Del.), 0.5% by 
weight n RENNEX-31 " (ICI), with the balance being ethylene glycol. A potassium 
salt concentrate was prepared as above, but contained approximately 2 0% by weight 
KOH with the ethylene glycol adjusted accordingly. An isopropylamine salt was 
likewise prepared with approximately 16% by weight isopropylamine with the 
ethylene glycol adjusted accordingly. A quantity of each of these 60% fatty acid 
concentrates was diluted with sufficient water to prepare an aqueous mixture 
containing 4% active ingredient calculated as the fatty acid. These mixtures, and 
appropriate dilutions thereof, were applied to barnyardgrass plants using a track 
sprayer calibrated to deliver the field equivalent of an application rate of 100 
gallons per acre (gpa) . After treatment the plants were removed to the greenhouse 
and maintained under good growth conditions. 

DEPR: 

FIG. 1 illustrates the weed control obtained with the free acid, and the loss of 
weed control typically observed when the free fatty acid is saponified, e.g., 
converted to the potassium salt . The isopropylamine salt produced a herbicidal 
effect more like that obtained with the free acid than that obtained with the 
saponified salt. 

DEPR: 

Another greenhouse trial was conducted to compare the isopropylamine salt to the 
free fatty acid at a low delivery volume (25 gpa) . Barnyardgrass and sicklepod 
were cultivated in the greenhouse as described above. Plants were treated at the 
2-3 true leaf stage. The free fatty acid and the isopropylamine salt mixtures 
were prepared in water by dilution of the appropriate concentrates, as described 
above, and applied to the plants in a track sprayer at the field equivalent of 25 
gpa. After application, plants were returned to the greenhouse and maintained 
under good growing conditions. Herbicidal effects were assessed as described 
above at 4 DAT. 
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DEPR: 

FIG. 2 illustrates the herbicidal effects of the free fatty acid and the 
isopropylamine salt on barnyardgrass and sicklepod at an application delivery 
rate of 25 gpa. 

DEPR: 

Greenhouse trials were carried out to demonstrate the herbicidal activity 
obtained following application of fatty acid salts of several organic amines. 
Florida beggarweed, velvetleaf, barnyardgrass, and crabgrass were used in these 
experiments. These weeds were planted in 2 . times . 2 -inch pots in a soil-less 
potting mix (PROMIX) and were cultivated in greenhouses that were maintained at 
daytime temperatures of 70-90 . degree . F., and were watered by sub-irrigation to 
maintain vigor. Plants were treated at the 2-3 true leaf stage. 

DEPR: 

The fatty acid organic amine salt formulations were prepared by standard 
procedures similar to those described above, but with the following 
modifications: the sec-butylamine salt was approximately 19% by weight of the 
organic amine; the tryptamine salt , 20%; n-amylamine salt, 16%; n-hexylamine 
salt, 14%; and ethanolamine salt, 10%. Aqueous mixtures derived from these 
formulation concentrates were prepared at a 2% active ingredient rate, calculated 
as the free acid, by appropriate dilution in water. The test mixtures were 
applied to plants in a track sprayer delivering the field equivalent of 100 gpa. 
After application, plants were returned to the greenhouse and maintained under 
good growing conditions. Herbicidal effects were assessed as described above 4 
DAT. Tables 1 and 2 show the herbicidal effects of the fatty acid organic amine 
salts . 
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File: USPT 



Apr 21, 1992 



DOCUMENT- IDENTIFIER: US 5106410 A 

TITLE: Fatty acid based herbicidal compositions 



ASNM: 

Safer, Inc . 
ASZZ: 

Safer, Inc . 
ABPL: 

An environmentally compatible herbicidal composition comprises a fatty acid 
active ingredient, and a surfactant component. In one embodiment the composition 
comprises a ready-to-use microemulsion having a fatty acid active ingredient, one 
or more quaternary ammonium salt surfactants and water. Another embodiment 
comprises a concentrated herbicidal formulation having a fatty acid active 
ingredient and one or more surfactants. The concentrate may subsequently be 
diluted with water to yield a ready-to-use formulation. Each of these 
compositions is a foliar applied herbicide which effectively controls a variety 
of unwanted weed and grass species. 



Recently, salts of fatty acids, primarily sodium or potassiu m fatty acid salts, 
have been used commercially as pesticides. Compositions having excellent 
pesticidal properties which exploit these salts are available commercially from 
Safer, Inc., under the trademark SAFER INSECTICIDAL SOAP. A herbicidally active 
composition utilizing partially saponified fatty acids as the active ingredient 
is sold by Safer, Inc. under the trademark SHARPSHOOTER. These fatty acid salts 
are effective, naturally occurring pesticides which have no known long term 
environmental effects. Although such fatty acid salts are effective herbicides , 
it would be desirable to provide an alternative composition having an 
unsaponified active ingredient while maintaining the environmental compatibility 
of the pesticide and reducing the eye and skin irritancy of the product. 

BSPR: 

The present invention features environmentally compatible herbicidal compositions 
having fatty acid active ingredients. In one embodiment, the herbicidal 
composition comprises a ready-to-use microemulsion having the fatty acid active 
ingredient in combination with water and one or more surfactants, preferably in 
the form of quaternary ammonium salts . In another embodiment, the herbicidal 
composition comprises a concentrate having a fatty acid active ingredient and one 
or more anionic and/or nonionic surfactants. This concentrate may be formed into 
a ready-to-use emulsion upon the addition of a suitable amount of water to dilute 
the active ingredient to desired concentration levels. The herbicidal 
compositions of this invention exhibit effective, broad- spectrum herbicidal 
activity. Moreover, the compositions are contact herbicides which have little or 
no residual soil activity and are rapidly degraded and used as a nutrient source 
by soil microorganisms. These compositions are also substantially non-toxic to 
humans and animals, and, in ready-to-use form, are not corrosive to the eyes and 
skin. 



Table II, shown below, illustrates various preferred combinations of fatty acids 
and surfactants which may be used to prepare the concentrated herbicide of this 
invention. The most preferred is formulation G which, in addition to the fatty 
acid, includes about 18 percent Stepfac 817 0 (phosphate ester of alkyl phenoxy 
polyethoxyethanol ) and about 2 percent Dowfax 3B2 {sodium salt of alkyldiphenyl 
oxide sulfate) . It is believed that the Dowfax surfactant improves the 



BSPR: 



DEPR: 
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oxide sulfate) . It is believed that the Dowfax surfactant improves the 
composition by helping to stabilize the composition by preventing the creaming 
which often results when only an ethoxylated phosphate ester is used as the 
surfactant. Another useful, albeit somewhat less stable, formulation is 
Formulation C of Table II which includes only an ethoxylated phosphate ester 
(either Stepfac or Emphos) as a surfactant. 
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L5: Entry 13 of 21 



File: USPT 



Jan 8, 1991 



DOCUMENT- IDENTIFIER: US 4983591 A 

TITLE: Environmentally safe, broad spectrum insecticide 



ASNM: 

Safer, Ltd. 
ASZZ: 

Safer, Ltd. 
BSPR: 

Salts of fatty acids, primarily sodium or potassium fatty acid soaps, recently 
have been used commercially as an insecticide. Compositions having excellent 
insecticidal properties which exploit these salts are available commercially 
under the trademark SAFER INSECTICIDAL SOAP. This product accordingly constitutes 
an exception to the trend noted above. These fatty acid soaps are naturally 
occurring materials having no known long term environmental effects. They are 
very effective against mites and soft bodied insects such as aphids and 
whiteflies, but less effective against other types of insects. 

DEPR: 

In the first preferred embodiment, the composition of the salts of fatty acids is 
an aqueous solution comprising about 50 percent by weight of a mixture of , 
potassium salts of fatty acids and unneutralized fatty acids and about 30 percent 
by weight of ethanol. A suitable solution is available commercially from Safer, 
Inc. of Wellesley, Mass. under the trademark Safer Insecticidal Soap. The 
composition of this product varies slightly from batch to batch, but always 
includes at least about 70 percent salt (or acid form) oleic acid, and at least 
about 6 percent salt (or acid form) linoleic acid. The remainder of the solutes 
comprise other fatty acids or salts having between 12 and 20 carbon atoms. The 
fatty acid salt component is present in the concentrate at levels in the range of 
10 to 50, preferably about 20, percent by weight. 



The currently preferred embodiment of the domestic concentrate of the invention 
is made by mixing and gently agitating 100 parts Safer Insecticidal Soap (50 
parts salts of fatty acids, 30 parts ethanol, and 20 parts water), 121.5 parts 
water, 25 parts isopropyl alcohol, 0.05 parts butylated hydroxytoluene , and 3.5 
parts purified pyrethrum extract (20%) . As formulated, the concentrate has a pH 
within the range of 7.5 to 8.8, preferably 8.0. This is diluted 20:1 with water 
before application to a plant. 

DEPR: 

The currently preferred embodiment of the ready-to-use formulation of the 
invention is made by mixing and gently agitating 100 parts Safer Insecticidal 
Soap (50 parts salts of fatty acids, 30 parts ethanol, and 20 parts water), 
4646.5 parts water, 250 parts isopropyl alcohol, 0.05 parts butylated 
hydroxytoluene, and 3.5 parts purified pyrethrum extract (20%). As formulated, 
the concentrate has a pH within the range of 7.5 to 8.8, preferably 8.0. 

DEPR: 

The currently preferred embodiment of the commercial concentrate of the invention 
is made by mixing and gently agitating 100 parts Safer Insecticidal Soap (50 
parts salts of fatty acids, 30 parts ethanol, and 20 parts water), 11.16 parts 
water, 7.5 parts isopropyl alcohol, 0.05 parts butylated hydroxytoluene, and 3.5 
parts purified pyrethrum extract (20%) . As formulated, the concentrate has a pH 
within the range of 7.5 to 8.8, preferably 8.0. This is diluted 40:1 with water 



DEPR: 
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before application to a plant. 
DEPR: 

A highly concentrated form of an insecticide comprising fatty acid salts and 
pyrethrum extract was tested for animal toxicity. Rats were used for testing oral 
and inhalation toxicity, rabbits for dermal toxicity, rabbits in a Draize test 
for primary eye irritation and in a test for primary skin irritation, and guinea 
pigs for dermal sensitivity studies. The solution used comprised 40 percent Safer 
Insecticidal Soap and 0.4 percent pyrethrin (unless otherwise indicated below), a 
concentration approximating that of the preferred concentrate and about 2 0 times , 
that of the ready-to-use solution. The following results indicate that the 
insecticide of the present invention, even in highly concentrated form, is 
substantially non-toxic to animals. 

DEPR: 

Experiments were conducted to evaluate the foliar and floral phytotoxicity of the 
insecticidal solution, as fatty acid salts have been observed to exhibit 
herbicidal activity. A representative number of vegetables, ornamental trees and 
shrubs, and floral plants were tested in a greenhouse. The plants were sprayed to 
run-off, and damage was assessed after 24 hours (for floral damage) and after 2-7 
days (for foliar damage) . The test samples were varied in pH, alcohol content, 
active fatty acid soap content, and pyrethrum content. As controls, a solution of 
0.02 percent pyrethrins with piperonyl butoxide, and distilled water were used. 
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File: USPT 



Feb 27, 1990 



DOCUMENT- IDENTIFIER: US 4904645 A 

TITLE: Environmentally safe, broad spectrum insecticide 



ASNM : 

Safer, Ltd. 
ASZZ: 

Safer, Ltd. 
BSPR: 

Salts of fatty acids, primarily sodium or potassium fatty acid soaps, recently 
have been used commercially as an insecticide. Compositions having excellent 
insecticidal properties which exploit these salts are available commercially 
under the trademark SAFER INSECTICIDAL SOAP. This product accordingly constitutes 
an exception to the trend noted above. These fatty acid soaps are naturally 
occurring materials having no known long term environmental effects. They are 
very effective against mites and soft bodied insects such as aphids and 
whiteflies, but less effective against other types of insects. 

BSPR: 

The salts of fatty acids preferably consists of an aqueous solution comprising 
about 49% by weight of a mixture of potassium salts of fatty acids and 
unneutralized fatty acids. A suitable solution is available commercially from 
Safer, Inc. of Wellesley, Mass. under the trademark Safer Insecticidal Soap. The 
composition of this product varies slightly from batch to batch, but always 
includes at least about 70% salt (or acid form) oleic acid, and at least about 6% 
salt (or acid form) linoleic acid. The remainder of the solutes comprise other 
fatty acids or salts having between 12 and 20 carbon atoms. The soap component is 
present in the concentrate at levels in the range of 15 to 25, preferably about 
20, percent by weight. 

BSPR: 

The currently preferred embodiment of the concentrate of the invention is made by 
mixing and gently agitating 400 parts Safer Insecticidal Soap, 485 parts water, 
100 parts isopropyl alcohol, 0.2 parts butylated hydroxytoluene, and 15 parts 
purified pyrethrum extract (2 0%) . As formulated, the concentrate has a PH within 
the range of 7.5 to 8.8, preferably 8.0. This is diluted 20:1 with water before 
application . 

DEPR: 

A highly concentrated form of an insecticide comprising fatty acid salts and 
pyrethrum extract was tested for animal toxicity. Rats were used for testing oral 
and inhalation toxicity, rabbits for dermal toxicity, rabbits in a Draize test 
for primary eye irritation and in a test for primary skin irritation, and guinea 
pigs for dermal sensitivity studies. The solution used comprised 40% Safer 
Insecticidal Soap and 0.4% pyrethrin (unless otherwise indicated below), a 
concentration approximately double that of the preferred concentrate and about 40 
times that of the ready-to-use solution. The following results indicate that the 
insecticide of the present invention, even in highly concentrated form, is 
substantially non-toxic to animals. 



Experiments were conducted to evaluate the foliar and floral phytotoxicity of the 
insecticidal solution, as fatty acid salts have been observed to exhibit 
herbicidal activity. A represent itive number of vegetables, ornamental trees and 
shrubs, and floral plants were tested in a greenhouse. The plants were sprayed to 
run-off, and damage was assessed after 24 hours (for floral damage) and after 2-7 
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run-off, and damage was assessed after 24 hours (for floral damage) and after 2-7 
days (for foliar damage) . The test samples were varied in pH, alcohol content, 
active fatty acid soap content, and pyrethrum content. As controls, a solution of 
0.02% pyrethrins with piperonyl butoxide, and distilled water were used. 
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